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Help is a typical feature in ITSs 
The decision to seek help is influenced by 
metacognitive, affective, and social competencies. 
More research is needed on how students’ 
affect and motivation may influence learners’ 
decision to seek help in ITS (Aleven, Roll, 
McLaren & Koedinger, 2016)
The purpose of this study was to examine affect 
and its implications for help seeking as a self-
regulated learning process. 
Karabenick & Gonida (2018) acknowledge the 
need for additional research to better understand 
help-seeking as a self-regulatory process.
RQ 1: Does students’ affect after learning 
correlate with their help-seeking behavior within 
a unit of math problem solving?
RQ 2: Is students’ affect reported in one unit 
significant predictors of help-seeking in the next?
RQ 3: How do students’ help-seeking behaviors and 
affect relate to their performance in a consecutive unit 
of math problem solving tasks?  
Hypothesis 1: students presenting academic 
emotions such as happiness and engagement are 
less likely to switch to external help seeking 
sources and make errors.
Hypothesis 2: students presenting academic 
emotions such as boredom, confusion, and 
frustration are less likely to use hints and respond 
correctly to the questions.
Participants
ü N = 110 seventh and eighth grade students
ü 50% male and 50% female
ü 96% Caucasian
ü Suburban public school (71.8% free or reduced lunch)
ü Used The Cognitive Tutor Bridge to Algebra in two math 
periods per week (45-50 minutes each period).
(Ritter, Anderson, Koedinger, & Corbett, 2007)
Material
Figure 1: screenshot of Cognitive Tutor Bridge to Algebra (Bernacki, M. L., Nokes-Malach, T. J., &Aleven, V., 2015).
Figure 2: microgenetic approach (Bernacki, Nokes-Malach, & Aleven, 2013; Bernacki & Ritter, 2013).
Micro Genetic Approach
Procedures
Figure 3: model of desired help-seeking behavior in ITSs (Aleven, McLaren, & Koedinger, 2006).
Hypothesis 1
M SD M SD M SD M SD
Affect
Boredom 4.7 1.84 - - 4.94 1.8 - -
Confusion 4.08 1.97 - - 4.8 2 - -
Frustration 3.81 2.19 - - 4.54 2 - -
Happiness 5.83 1.19 - - 5.84 1.3 - -
Engagement 5.43 1.48 - - 5.45 1.5 - -
Help-seeking
Switch 0.54* 1.94 19.25* 14.4 3.72* 5.7 0.88* 1.96
Hints 6.34 11.5 11.5 15.2 39.1 78 11 13
Hints per Step 0.22 0.04 0.02 0.02 0.13 0.1 0.03 0.03
Steps w/ Hints Requests 275 116 587 307 228 111 333 113
Hint to Error 0.18 0.24 0.23 0.24 0.67 0.8 0.26 0.23
Performance 0.94 0.03 0.93 0.03
Listwise N=110
Table 1
Descriptive statistics for help-seeking behaviors and affect in units
Unit 4 Unit 5 Unit 14 Unit 15
Unit 4 Switch Hints Hints per Steps with Hints Hint to Error
Boredom 0.097 .213* 0.189 0.143 0.094
Confusion 0.034 0.186 0.164 0.102 0.017
Frustratio 0.107 0.065 0.109 0.021 -0.051
Happines -0.182 -0.064 -0.089 0.012 -0.038
Engagem -0.110 -0.022 -0.008 -0.039 -0.029
Unit 14 Switch Hints Hints per Steps with Hints Hint to Error
Boredom -0.062 -0.025 -0.001 -0.031 -0.046
Confusion -0.044 -0.043 0.000 0.027 -0.042
Frustratio -0.001 0.033 0.072 0.09 0.053
Happines -0.146 -0.197 -.218* -.209* -0.186
Engagem -0.039 -0.108 -0.137 -0.09 -0.128
Correlations between affect components and help-seeking behaviors in units
Table 2
* p = 0.05, Listwise N = 87
RQ 1 / Hypothesis 1 & 2
Unit 5 from Unit 4 F Df p R2 b SE β p
Hints from Boredom 2.77 5,80 0.02 0.148 3.344 1.139 0.406 0.004
Hints from Frustration 2.77 5,80 0.02 0.148 -2.134, 1.050 -0.3 0.045
Hints per Step from Boredom 5.1 1.9 0.03 0.057 0.002 0.001 0.238 0.026
Unit 15 from Unit 14 F Df p R2 b SE β p
Hints from Frustration 2.64 5,81 0.03 0.140 2.679 1.324 0.414 0.046
Hints per Step from Boredom 3.02 5,81 0.02 0.157 -0.006 0.003 -0.32 0.041
Hints per Step from Frustration 3.02 5,81 0.02 0.157 0.007 0.003 0.430 0.037
Hints to Error from Boredom 4.48 5,81 0 0.217 -0.075 0.019 -0.58 <.001
Hints to Error from Frustration 4.48 5,81 0 0.217 0.059 0.023 0.506 0.011
*p < or = .05
Table 3
Multiple linear regression predicting help-seeking behaviors from affect
RQ 2 / Hypothesis 1
b SE β t p F Df p R2
Hints -0.001 0.000 -0.560 -2.783 0.007 3.862 (3,84) 0.012 0.121
Frustration -0.002 0.001 -0.181 -1.766 0.081
Hints X Frustration 0.000 0.000 0.420 2.086 0.040
Hints per step -0.403 0.172 -0.553 -2.349 0.021 2.969 (3,84) 0.036 0.096
Frustration -0.002 0.001 -0.178 -1.709 0.091
Hints per step X 0.064 0.031 0.484 2.056 0.043
Hints per step -0.225 0.073 -1.076 -3.080 0.003 5.652 (3,86) 0.001 0.165
Confusion -0.003 0.002 -0.156 -1.549 0.125
Hints per step X 0.036 0.014 0.869 2.485 0.015
Hints per step -0.186 0.055 -0.887 -3.380 0.001 5.961 (3,86) 0.001 0.172
Confusion -0.002 0.001 -0.150 -1.489 0.140
Hints per step X 0.030 0.011 0.693 2.633 0.010
Hints per step -0.223 0.059 -1.073 -3.772 < .001 7.732 (3,86) < .001 0.212
Frustration -0.003 0.001 -0.181 -1.838 0.070
Hints per step X 0.039 0.012 0.906 3.189 0.002
Hints to error -0.041 0.016 -1.113 -2.569 0.012 5.242 (3,86) 0.002 0.155
Boredom -0.003 0.002 -0.189 -1.882 0.030
Hints to error X 0.007 0.004 0.875 2.016 0.047
Hints to error -0.046 0.014 -1.270 -3.385 0.001 7.213 (3,86) < .001 0.201
Frustration -0.003 0.001 -0.192 -1.933 0.056
Hints to error X 0.009 0.003 1.074 2.866 0.005
Help-seeking in unit 4 and performance in unit 5 differ as a function of affect in unit 4
Help-seeking in unit 14 and performance in unit 15 differ as a function of affect in unit 14
Table 4
RQ 3 / Hypothesis 1
ü Results showed that students feeling Bored and Frustrated 
in units 4 and 14 were more likely to use Hints (overall, per 
step, and compared to making errors) in units 5 and 15. 
üA pattern emerged where Boredom increased 
tendency toward help seeking, while Frustration
led to help avoidance. Students who reported they felt more 
positive were more likely to select multiple hints per step and 
rely on hints across more steps in unit 14. 
üThere is the need to further investigate more units and 
verify unit features in order to understand more deeply the 
relationship between help-seeking behaviors and affect 
components in a IT system. 
üBy conducting a series of independent t-
tests, it was found that switch does not have an 
effect on affect.  
A special thanks to Steve Ritter and Tristan Nixon at Carnegie Learning 
for their assistance in adapting the Cognitive Tutor to include these 
instruments.
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